The functional study of human umbilical cord mesenchymal stem cells harbouring angiotensin-converting enzyme 2 in rat acute lung ischemia-reperfusion injury model.
Acute lung ischemia-reperfusion injury (ALIRI) is featured as non-specific alveolar damage, lung edema and hypoxemia, often occurring within 72 h after surgery. It is the leading cause for primary graft failure and mortality after lung surgery and transplantation. Here we aimed to find a more effective therapeutic approach to treat ALIRI. We evaluated the combinational effects of human umbilical cord mesenchymal stem cells (HUMSCs) and angiotensin-converting enzyme 2 (ACE2) in the rat ALIRI model. HUMSCs were isolated for lentiviral-ACE2 transfection. Fifty rats were randomly divided into five groups: sham surgery, physiological saline (PS), ACE2, HUMSCs and HUMSCs-ACE2 group. Several physiological, biochemical and histological indicators were examined and compared among the five groups, such as blood oxygen saturation (Sat O2 %) and right ventricular systolic blood pressure (RVSBP), pulmonary morphology observations, several kinds of cell markers and the abundance of glutathione reductase (GR), glutathione peroxidase (GPX) and NAD(P)H quinone oxidoreductase (NQO1). Compared with HUMSCs and ACE2 groups, HUMSCs-ACE2 group showed lighter lung injuries, higher CD31 and vWF expression (endothelial cell surface markers), lower γ-H2AX (DNA damage marker) and CD68 (inflammatory cell marker) and higher anti-oxidants expression (GR, GPX and NQO1). The results indicated that HUMSCs harbouring ACE2 were more effective than either HUMSCs or ACE2 alone in alleviating the ALIRI damages. The synergistic effects of HUMSCs and ACE2 provide informative clues for mechanism study and therapeutic method development of ALIRI.